Kinetic properties of a high molecular mass arachidonoyl-hydrolyzing phospholipase A2 that exhibits lysophospholipase activity.
The first step in the production of eicosanoids and platelet-activating factor is the hydrolysis of arachidonic acid from membrane phospholipid by phospholipase A2. We previously purified from the macrophage cell line RAW 264.7 an intracellular phospholipase A2 that preferentially hydrolyzes sn-2-arachidonic acid. The enzyme exhibits a molecular mass of 100 kDa and an isoelectric point of 5.6. When assayed for other activities, the phospholipase A2 was found to exhibit lysophospholipase activity against palmitoyllysoglycerophosphocholine, and both activities copurified to a single band on silver-stained sodium dodecyl sulfate-polyacrylamide gels. An antibody against the macrophage enzyme was found to quantitatively immunoprecipitate both phospholipase A2 and lysophospholipase activities from a crude cytosolic fraction. When the immunoprecipitated material was analyzed on immunoblots, a single band at 100 kDa was evident, further suggesting that a single protein possessed both enzyme activities. When assayed as a function of palmitoyllysoglycerophosphocholine concentration and plotted as a double-reciprocal plot, two different slopes were apparent, corresponding to concentrations above and below the critical micellar concentration (7 microM) of the substrate. Above the critical micellar concentration, lysophospholipase exhibited an apparent Km of 25 microM and a Vmax of 1.5 mumol/min/mg. Calcium was not required for lysophospholipase activity, in contrast to phospholipase A2 activity. The enzyme, when assayed as either a phospholipase A2 or lysophospholipase, exhibited nonlinear kinetics beyond 1-2 min despite low substrate conversion. Readdition to more substrate after the activity plateaued did not result in further enzyme activity, ruling out substrate depletion. Readdition of enzyme, however, resulted in another burst of enzyme activity. The results are not consistent with product inhibition, but suggest that the enzyme may be subject to inactivation during catalysis.